Early acarbose treatment ameliorates resistance of insulin-regulated GLUT4 trafficking in obese Zucker rats.
Genetically (fa/fa) obese Zucker rats represent an established model of impaired glucose tolerance, with profound insulin resistance. Acarbose, an inhibitor of alpha-glucosidases, attenuates postprandial blood glucose peaks, and improves glucose tolerance in these animals. In the present study, we have tested the hypothesis that the effect of acarbose is associated with improved glucose transporter isoform 4 (GLUT4) trafficking in muscle tissue. Acarbose was administered to Zucker rats as a dietary admix (40 mg/100 g diet) for 12 weeks starting at the age of 6 weeks. Serum insulin and leptin were reduced by acarbose from 44 to 19 and 144 to 62 ng/ml, respectively. Glucose tolerance test was performed by i.v. injection of glucose (1 g/kg) and determination of serum glucose up to 60 min. Marked impaired glucose tolerance was observed in obese animals with a profound correction of this defect in acarbose-treated rats. Insulin-regulated translocation of GLUT4 to the plasma membrane in soleus muscle was increased twofold in lean animals, with a totally blunted response in obese rats. Acarbose feeding restored a 1.6-fold effect of insulin on GLUT4 translocation. The exocytotic GLUT4 storage pool in cardiac muscle was completely insulin-insensitive in obese animals, with a largely improved response after acarbose feeding. Activation of Akt, an insulin signaling event upstream of GLUT4, was completely normalized in acarbose-treated rats. In conclusion, we show here that early application of acarbose to obese Zucker rats can prevent the development of impaired glucose tolerance and obesity-associated insulin resistance at the level of the muscle cell, as reflected by an amelioration of defective GLUT4 trafficking in both cardiac and skeletal muscles.